Four hundred and thirty-eight stroke patients from a community register covering a period of 28 months were interviewed at one year post-stroke. Of 144 (34%) living at home who had been driving prior to their stroke, 82 (58%) did not resume post-stroke. Assessments of arm function, walking, functional ability and IQ showed ex-drivers to be significantly more disabled than drivers. Stopping driving was associated with a loss of social activities and with a higher frequency of depression amongst ex-drivers when compared with drivers. This was despite 79% of ex-drivers having easy access to alternative car transport. Extending mobility allowance to the 49 (60%) ex-drivers over 65 years old at the time of their stroke might ease their situation. More appropriate assessments would be needed to establish whether ex-drivers would benefit from retraining or car adaptations to enable them to return to driving.
Introduction
It is generally assumed that after many years of relying on one's own car for transport, a sudden loss of this facility could mean a dramatic change in lifestyle: shopping habits, social activities, outings or holidays might all be affected and independence lost. There have been studies which have considered loss of perceptual or cognitive skills in relation to brain damage and driving"2, but none has looked specifically at the number of patients who stop driving after a stroke or the consequences of this.
About one-third of patients at one year post-stroke are depressed. This depression may be more directly related to a loss of social activities than to physical disability3 4. Stopping driving after stroke could contribute to a loss of social activities outside the home and thus to increased depression. This hypothesis is investigated here, and the aims of the analyses are to establish: (1) the number of patients who had not resumed driving one year after stroke;
(2) the reasons for not driving again; (3) the consequences in terms of loss of social activities and level of depression. 0141-0768/86/ 040200-04/$02.00/0 @1986 The Royal Society of Medicine Patients and methods All surviving patients registered with the Frenchay Stroke Project' over a period of 28 months were interviewed at one year post-stroke. Patients who could drive prior to their stroke and who had stopped driving were asked the reason for stopping. The availability of alternative means of transport for these ex-drivers was also investigated.
Information regarding pre-stroke activities was collected as soon as possible following stroke, from the patients or carer, by DTW using the Frenchay Activities Index (FAI)6. Arm function was assessed by DTW at 6 months using the Motricity Index7. A score of 100 indicated 'normal' arm function, 66-99 'mild' disability, 33-65 'moderate' disability and 0-32 'severe' disability. All other information was collected by JLS during a one year follow-up interview. This was usually conducted within the patient's home and, where appropriate, in the presence of the carer.
Overall functional disability was assessed using the Barthel Activities of Daily Living (ADL) index8, which has a score range from 0 (totally dependent) to 20 (independent, not necessarily normal Forty-nine (60%) ex-drivers were 65 years or over at the time of their stroke. The reasons given by ex-drivers for not driving referred mainly to disabilities resulting from their stroke. Sixty-one (74%) indicated that they 'could not' or were 'not allowed to' drive because of physical or mental disability (e.g. epilepsy or hemianopia). Twenty-one (26%) said they did not wish to drive again or could not afford to. Of this second group, only 4 patients had an obvious disability as indicated by a Barthel score less than 20 and/or a Mental Test score less than 7.
Ex-drivers were significantly more disabled than drivers in terms of overall functional ability (ADL), walking and arm function ( Table 1 ). All drivers were independent in walking and only 2 (4%) drivers had moderate or severe arm disability at six months. The proportion of ex-drivers having 'normal' scores on these three assessments (arm function 53%; walking 78%; Barthel 47%) may be due to the limited sensitivity of the tests rather than 'normal' ability.
Scores on the Hodkinson Mental Test for the two groups were not significantly different. Six (8%) ex-drivers and 2 (3%) drivers were unassessable because of aphasia. On Ravens' IQ the mean scores for drivers (112.95; s.d. 13.23) and for ex-drivers (102.38; s.d. 19.38) showed a significant difference (t=3.66 P<0.001). Fifteen ex-drivers had scores below the dull normal range (IQ < 80) compared with one driver.
Access to alternative car transport was described by 23 (28%) ex-drivers as 'easy from within their own household' and by 42 (51%) as 'easy from outside their own household'. On the other hand, 14 (17%) said access to a car was difficult or had to be booked, while 3 (4%) had no access. Thirty-three (40%) felt they could manage a bus. Drivers had significantly higher scores on the FAI than those who had not resumed driving, as well as higher levels of selected activities, both before and after their stroke ( Table 2) . Comparisons could, therefore, only be made within rather than between the two groups. Statistical analyses used chi-square at a significance level of P<0.01 to establish differences between the groups. As shown in Table 2 , exdrivers did show a significant loss on total FAI scores when comparing pre-stroke and one-year levels. Drivers did not show this loss. Drivers had achieved their pre-stroke levels on all social activities. Indeed, outings and car rides had increased one year post-stroke for both drivers and ex-drivers. There were no changes in hobbies or social outings, but ex-drivers showed significant losses on bus travel and local shopping.
Ex-drivers were significantly more depressed than drivers on the Wakefield Self-Assessment Depression Inventory (Table 3 ). Only 4 (7%) drivers were 'probably' or 'certainly' depressed compared with 27 (39%) ex-drivers, Two drivers and 13 exdrivers were unassessable because of aphasia or mental confusion. 
Discussion
This study shows that over half of stroke patients who were able to drive prior to their stroke were not driving one year later. As a group, pre-stroke drivers were younger than the total stroke population and, as drivers were also younger than ex-drivers poststroke, older age appears to be a consideration in stopping driving. It was also noticeable that 90% of pre-stroke drivers were men. The reasons given for not being able to drive post-stroke mainly concerned disabilityphysical, mental or visualand this was supported by their significantly lower ability in arm function, walking, Barthel ADL and IQ when compared with drivers. 'Normal' scores on the first three assessments may be accounted for by their 'ceiling effect'. For example, being able to walk independently for 50 yards (45.5 m) may not constitute sufficient mobility for driving purposes.
Within the terms of the law, many patients who have had a stroke are likely to have a 'relevant disability' (e.g. paralysis or hemianopia) for over 3 months and are thus bound to inform the Driver and Vehicle Licensing Centre (DVLC). Few of our exdrivers appeared to have done so, although none were disputing their obvious inability to drive. Further, few if any of the people who had returned to driving had informed the DVLC.
Twenty-one (26%) ex-drivers reported that they did not wish to drive or that they could not afford to resume driving. As only 4 of these showed any obvious disability, 17 (21%) might have resumed with some help or encouragement although more information would be needed to confirm this. The possibility that depression contributed to this unwillingness to resume driving would also need further investigation.
It was notable that drivers were rarely depressed. The frequency of 'probable' or 'certain' depression amongst drivers (7%) was considerably lower than amongst ex-drivers (39%). Many factors are associated with depression and it is impossible to determine cause and effect. However, loss of social activities appears to be associated with depression4"12. The inability to drive after stroke could well exacerbate this loss and thus contribute to depression.
Ex-drivers did less local shopping and travelling by bus than before their stroke, despite 65 (79%) claiming to have easy access to alternative car transport and 33 (40%) saying they could use a bus.
On the other hand, ex-drivers maintained their levels of social outings, suggesting that alternative transport had been effective. This may have been due to the efforts of local 'stroke support groups' who organize volunteer car drivers as well as outings for stroke patients. Outings and car rides increased for both drivers and ex-drivers. There was no increase in hobbies but high proportions of both groups had no hobby pre-stroke. It seems, therefore, that having to stop driving is associated with higher levels of depression and with a loss of certain social activities, particularly those daily activities outside the home such as local shopping. As 49 (60%) ex-drivers were 65 years or over at the time of their stroke, and hence ineligible for mobility allowance, financial help towards taxis, for example, would be likely to ease their situationpractically, socially and psychologically.
Ex-drivers with loss of arm function or walking ability may not necessarily be suitable for car adaptations or for retraining, given that cognitive or perceptual difficulties might be a crucial factor. Over the 28-month span of this study, only 82 patients had given up driving at one year post-stroke. This small number could probably be seen within current rehabilitation programmes rather than requiring the development of a specialized service, although more appropriate assessment techniques would be needed. Referrals could also be made, for example, to the British School of Motoring.
In conclusion, this study found that many stroke patients (66%) did not drive prior to their stroke. Of those who did, 58% did not resume driving one year after their stroke, mainly because of residual disability. Ex-drivers were more likely to be depressed and to reduce their level of social activity. This study suggests, but does not prove, that having to stop driving contributes to depression. It also suggests that few (17 over 28 months) ex-drivers could easily have been helped
